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Abstract
There is limited information about the influence of partners on medical male circumcision (MMC)
uptake. This study aimed to evaluate attitudes, knowledge, and preferences about MMC among
men and their partners, and their relative impact on male readiness to undergo the MMC
procedure. Male participants (n = 354) and their partners (n = 273) were recruited from
community health centers in Lusaka, Zambia. Men reported their readiness to undergo MMC, and
both men and women were assessed regarding their attitudes and knowledge regarding MMC.
Men who had discussed MMC with their partners, those who endorsed MMC for HIV risk
reduction, and those viewing MMC as culturally acceptable reported increased readiness to
undergo MMC. Additionally, endorsement of MMC by female partners was associated with
increased men’s readiness. Results support promotion of cultural acceptability of MMC, and
efforts to increase MMC uptake may benefit from incorporating partners in the decision making
process.
Keywords
Male circumcision; HIV; Zambia; partners
Introduction
Substantial scientific evidence from sub-Saharan Africa indicates that medical male
circumcision (MMC) reduces the risk of HIV acquisition among males [1–5]. In addition,
the long-term protective effects of MMC have been established [6] and, although MMC has
not been found to directly protect women from HIV infection, mathematical models estimate
a 46% long-term reduction in male-to-female transmission due to reduced male
susceptibility to sexually transmitted infections [7]. It has been projected that widespread
MMC in Africa could avert up to 2 million HIV cases and 300,000 deaths over the next 10
years [8–9]. In response to these findings, the World Health Organization recommended
rapid scale-up of medical male circumcision programs in countries with high rates of HIV
and low prevalence of MMC, which includes most countries in Eastern, Southern and
Central sub-Saharan Africa [10–11].
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Zambia, a sub-Saharan African nation with a population of 12 million, has a high prevalence
of HIV/AIDS (19.7% in urban areas, 21% in Lusaka) and a low rate of MMC (12%) among
those aged 15–49 [12]. Based upon WHO recommendations, the Zambian Ministry of
Health set an ambitious goal of rapidly scaling up the availability of MMC, with the goal of
performing 2.5 million MMCs by 2020, which would require about 300,000 MMCs
annually and represents approximately 50% prevalence [13]. However, the 2010 nationwide
Zambian Sexual Behavior Survey indicated that over 80% of uncircumcised men surveyed
expressed no interest in undergoing MMC [14]. Studies have found several factors to
negatively influence men’s willingness to undergo MMC in traditionally non-circumcising
populations, e.g., fear of pain, fear of surgical complications, fear of reduced sexual
functioning [15–16], perceptions of MMC as providing only “partial protection” requiring
continued condom use [17], confusion regarding risk reduction [18], and concerns regarding
cultural acceptability [19].
Preliminary reports suggest that improved genital hygiene, HIV prevention and low cost
may facilitate MMC acceptability among Zambian men and women [19]. Though there is a
consensus that better understanding of partners’ attitudes and behaviors could strengthen
HIV prevention efforts [20], there is limited information about the opinions of female
partners regarding MMC [21]. Disagreement as to the importance of women’s opinions
regarding MMC in Africa has been identified in earlier studies; women’s beliefs have been
found to strongly impact MMC acceptability among men [22], but also to have limited effect
on men’s decisions due to cultural male dominance in sexual decision making [23–24].
However, as willingness and acceptability may be part of the continuum towards readiness
to undergo MMC, women’s influence may be an important component in the decision
making process. More recently, women informed about the potentially HIV-protective
effects of MMC reported subsequently discussing the procedure with their partners,
engaging in a joint decision-making process regarding MMC uptake [25]. Thus, the
involvement of women in public health campaigns to enhance MMC uptake has been
recommended [25] as a strategy to promote cultural acceptability among both men and their
partners. Despite these recommendations, few campaigns (e.g., Republic of Kenya Ministry
of Public Health and Sanitation) have actively involved women in the process [26].
Building on previous studies that found MMC to be acceptable as a method of HIV risk
reduction, this study aimed to evaluate MMC attitudes, knowledge and preferences among
both men and their partners, and to quantify their relative impact on male readiness to
actually undergo the MMC procedure. It was hypothesized that men with more accurate
knowledge regarding MMC would be more prepared to undergo the procedure. It was also
hypothesized that men with a partner engaged in the MMC decision making process and
those with a partner who viewed MMC positively would be more prepared to undergo the
procedure.
Methods
Prior to study initiation, ethical approval was obtained from the University of Miami
Institutional Review Board and the University of Zambia Research Ethics Committee. All
participants provided written informed consent prior to study enrollment.
Participants
This manuscript presents preliminary data from the Spear & Shield project, an ongoing HIV
prevention study in Lusaka, Zambia. Male participants were recruited between January and
September 2012 from community health centers in Lusaka District following completion of
HIV voluntary counseling and testing (VCT). Participants were at least 18 years of age,
HIV-negative, uncircumcised, and had not requested or planned for MMC services at the
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time of enrollment. Sixty-nine percent of participants who were screened elected to enroll.
The most common reason for non-enrollment was failure to meet study criteria (e.g., HIV-
positive, circumcised). Additionally, men were invited, but not required, to enroll with their
primary sexual partner. Participants were compensated K20,000 (Zambian Kwacha, ~$4 US
dollars) for completing assessments.
Assessments
All assessments were conducting using audio computer-assisted self-interview (ACASI) in
English, Nyanja or Bemba (primary local languages) in private carrels in the study offices
and clinics. Study staff demonstrated how to use the ACASI and were available to assist
participants and respond to queries throughout the assessment.
Knowledge & Attitudes about MMC
Knowledge and attitudes about MMC were assessed using a measure adapted from the
Uganda National Serosurvey by Mugwanya et al. [27]. Participants indicated the methods
they currently used to prevent HIV infection and the methods they believed to be effective.
Additionally, participants answered a series of questions about the ability of MMC to reduce
and to completely negate the chance of HIV infection. Finally, participants indicated how
culturally acceptable they perceived MMC to be, whether or not a circumcised man still
needed to use a condom for HIV prevention, and whether or not they had discussed
undergoing MMC with their female partner. Female partners also indicated how strongly
they endorsed MMC (e.g., how strongly they preferred a circumcised or uncircumcised
partner).
Although the internal consistency of the study instrument was found to be acceptable
(Cronbach’s α = 0.70 [27]), similarity between many items on the questionnaire was
observed, and principal component analysis was used to investigate the validity of
combining similar items into subscales. Items related to HIV prevention methods believed to
be effective were separated into material (e.g., ARV medication, condoms) and behavioral
(e.g., faithfulness to partner, withdrawal before ejaculation) 5-item subsets, and 8 items
related to current use of HIV prevention methods (e.g., condoms, withdrawal) were summed
to create a separate scale. Items indicating the strength of endorsement that MMC could help
prevent HIV infection or completely negate the chance of HIV infection were combined into
separate subscales representing knowledge (4 items) and misinformation (2 items). Four
female partner-only items were combined into a subscale regarding the strength of
endorsement for MMC. Items related to methods currently used or believed to be effective
for HIV prevention were answered with “Yes” or “No,” and items related to knowledge,
misinformation, and female partner endorsement of MMC were answered with Likert-type
scales. All subscales were coded such that higher values indicated stronger support for
MMC (e.g., that MMC can prevent HIV infection) or preferences (e.g., for a circumcised
partner). Table I presents the numbers of items and range for each subscale as well as the
mean, standard deviation, and Cronbach’s α for men and women. Perceived cultural
acceptability, discussion with partner, and the need to use condoms after undergoing MMC
were retained as individual items.
Readiness to Undergo MMC
Men’s readiness to undergo MMC was assessed within the Stages of Change framework
[28– 30]. Men indicated whether they had “never thought about undergoing MMC” or had
“thought about it but were not considering undergoing it within the next 6 months”
(Precontemplation), were “considering undergoing MMC sometime within the next 6
months” (Contemplation), or were “considering undergoing MMC sometime within the next
30 days” (Preparation). Timeframes were consistent with existing Stages of Change
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assessments [29]. As this study recruited only uncircumcised men, by definition, no
participants had requested or undergone MMC services at the time of enrollment and no
participants were in the Action or Maintenance stages.
Statistical Analyses
Univariate statistics (mean, standard deviation, frequency) are reported for demographic
information. Potential associations between demographics and readiness to undergo MMC
were examined using Spearman’s correlation for continuous demographic variables and
Wilcoxon’s test for categorical variables. If any demographic variables were related to
men’s readiness to undergo MMC, they were tested as confounders in multivariable
analyses. Readiness to undergo MMC was examined using ordinal logistic regression
because of the ordinal nature of the outcome variable (i.e., stage). The knowledge and
attitudes subscales, as well as the items indicating perceived cultural acceptability,
discussion with partner, and use of condoms after circumcision, were tested as predictors.
Subsequently, for those men who had an enrolled partner, both their own and their partner’s
predictor variables were added to an ordinal logistic regression model predicting men’s
readiness to undergo MMC.
Regression models were constructed using backwards elimination, in which main effects of
all predictor variables were added to a multivariable model and then removed one at a time,
beginning from the least significant, until all remaining variables were significant at the p < .
05 level. Using the resulting main effects model, two-way interaction terms between all
predictors were added and then removed until a final model was determined. All statistical
analyses were conducted using SAS v.9.3 (2011, SAS Corporation, Cary, NC).
Results
Demographics
Male participants (n = 354) ranged from 18 to 57 years old (mean = 28, sd = 8) with 11 ± 3
years of education. Forty eight percent (n = 171) reported an annual income less than
500,000 Zambian Kwacha (~US$100) and just under half reported being unemployed (n =
168, 47%). Thirty five percent (n = 123) were married, and 38% (n = 136) had children.
Fifteen percent of men (n = 48) indicated that their partner was trying to get pregnant. Most
(65%, n = 229) indicated that their wife or girlfriend had been tested for HIV, and 6% of
those (n = 21) reported that their partner was HIV seropositive. Seventy-seven percent of
men enrolled with their female partner (n = 273 females enrolled). Of those who did not
enroll with a partner, 20% indicated they were married, and no other data on relationship
status was collected.
Men with an enrolled partner were slightly older than those without a partner (mean
(partner) = 28 ± 8, mean (no partner) = 25 ± 7; t = 2.99, p = .003) and trended towards more
likely to be employed (55% employment (partner) vs. 43% employment (no partner); Χ2 =
3.67, p = .06). Also, men who enrolled with their partners reported increased readiness to
undergo MMC at baseline compared to those who enrolled without a partner (χ2(2 df) =
8.03, p = .02).
Readiness to undergo MMC
Forty seven percent of participants (n = 168) indicated that they never thought about
undergoing MMC or were not considering undergoing MMC within the next 6 months
(Precontemplation), 41% (n = 145) were considering undergoing MMC sometime within the
next six months (Contemplation), and 12% (n = 41) reported that they were considering
undergoing the procedure within the next 30 days (Preparation). Age was negatively
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correlated with men’s readiness to undergo MMC (Spearman’s rho = −.11, p =.042),
however, readiness to undergo MMC was not related to employment, income, education,
marital status, having children, or desire to have children. Among participants who had a
partner of known HIV serostatus, those with HIV positive partners (n = 21) showed a trend
towards increased readiness to undergo MMC (Wilcoxon test, t approximation = 1.7, p = .
083).
Knowledge and Attitudes about MMC
Fifty seven percent of men perceived MMC as culturally acceptable (n = 201) and 57%
reported having discussed undergoing MMC with their partner (n = 200); 134 men (38%)
endorsed both cultural acceptability and having discussed MMC with their partners. Ten
percent of men (n = 34) indicated that circumcised men no longer needed to use a condom
for HIV prevention. Ranges, means, and standard deviations of the MMC knowledge and
attitudes subscales are presented in table I.
Ordinal logistic regression was used to evaluate the contribution of men’s knowledge and
attitudes on readiness to undergo MMC. The final model (see table 2) was significant (Wald
χ2(4 df) = 62.36, p < .001) and accounted for approximately 24% of the variance in
readiness to undergo MMC. The proportional odds assumption was not violated (χ2(4 df) =
5.50, p = .24). As can be seen in table II, perception that MMC was culturally acceptable
was associated with 2.08 greater odds of increased readiness to undergo MMC (95% CI =
[1.32, 3.28]) and discussion of MMC with partner was associated with 3.94 greater odds
(95% CI = [2.47, 6.27]). An interaction between endorsement of MMC for HIV prevention
and discussion with partner also emerged, such that for those who had not discussed
undergoing MMC with their partner, increased endorsement of MMC as a strategy to reduce
the risk of HIV infection was associated with increased readiness to undergo MMC (OR =
1.35, 95% CI = [1.15, 1.58]). Among those who had discussed MMC with their partner,
endorsement of MMC to help prevent infection had no effect (OR = 1.03, 95% CI = [0.92,
1.16]). Age did not affect men’s readiness to undergo MMC, nor did methods of HIV
prevention participants currently used or believed to be effective for HIV prevention.
Neither misinformation about MMC (endorsement that MMC could completely negate one’s
chances of HIV infection) nor the belief that circumcised men no longer had to wear
condoms influenced men’s readiness to undergo MMC.
Partner opinions about MMC
To determine the effect of the partner’s opinion on men’s readiness to undergo MMC, a sub-
analysis was performed on the 273 men who enrolled with their female partner. Ordinal
logistic regression was again performed to determine which factors influenced men’s
readiness to undergo MMC, this time using both the man’s and his partner’s knowledge and
attitude predictors. Generally, women felt that MMC was culturally acceptable (n = 177,
65%). Fifty seven percent of men with an enrolled partner reported discussion about
undergoing MMC with their partner (n = 155). Ten percent of women (n = 28) indicated that
circumcised men no longer had to wear condoms.
The results of this analysis can be seen in table III. In summary, the model was significant
(Wald χ2(4 df) = 49.39, p < .001) and accounted for approximately 25% of the variance in
readiness to undergo MMC. The proportional odds assumption was not violated (χ2(5 df) =
2.98, p = .56). Men’s discussion about undergoing MMC with their partner (OR = 3.50, 95%
CI = [2.07, 5.93]), and men’s perception of cultural acceptability remained associated with
increased readiness to undergo MMC (OR = 2.00, 95% CI = [1.20, 3.35]). Additionally,
increased endorsement of MMC as an HIV prevention strategy by the male (OR = 1.16, 95%
CI = [1.04, 1.28]) and increased endorsement for MMC by his partner (OR = 1.13, 95% CI =
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[1.00, 1.28]) were associated with increased readiness to undergo MMC. Women’s reported
discussion about undergoing MMC did not contribute to men’s readiness to undergo MMC,
nor did women’s opinions of cultural acceptability or endorsement of MMC as an HIV
prevention strategy. As in the previous analysis, neither men’s nor their partner’s
misinformation about MMC, nor age, nor their beliefs that circumcised men could
discontinue condom use affected men’s readiness to undergo MMC.
Discussion
This study sought to examine the effect of attitudes, knowledge and preferences regarding
MMC on men’s readiness to actually undergo the procedure. Having discussed MMC with a
female sexual partner was the greatest predictor of readiness to undergo MMC. Among men
who had not discussed MMC with their partner, the belief that MMC could reduce the risk
of HIV infection was associated with increased readiness. The perception that MMC was
culturally acceptable was important to all men. In addition, among those men with a female
partner enrolled in the study, more positive endorsement for MMC by their partner was
associated with increased readiness to undergo the procedure.
Similar to recent research [21, 31–32], this study found that men were positively influenced
by both knowledge of the benefits and perceived cultural acceptability of MMC. In sub-
Saharan African countries in which MMC is not conventionally practiced, such as Zambia,
these findings provide support for country-wide initiatives and media campaigns promoting
cultural acceptability. It is interesting to note that while behavioral disinhibition has been
postulated to follow MMC, misconceptions that MMC would provide comprehensive
protection against HIV did not appear to influence readiness to undergo MMC. Similarly,
knowledge that circumcision would still require the use of condoms during sex did not
impact readiness.
As hypothesized, joint discussions about MMC between men and their partners had a strong
positive impact on men’s reported readiness to undergo MMC. Although those female
partners who chose to participate in the study may represent a biased sample of women who
viewed MMC more positively, analysis of the full sample, including those who did not
enroll with their partners, indicated that discussion of MMC with partners remained a strong
predictor of increased readiness to undergo MMC. Thus, though those partners who were
not enrolled cannot be directly assessed, it can be inferred that their attitude towards MMC
positively influenced men’s preparedness to undergo the procedure. Additionally, men’s
knowledge about MMC interacted with partner discussion, such that for those who had
discussed undergoing MMC with their partner, increased knowledge did not impact their
readiness. As the study presents cross sectional data, it is not possible to ascertain whether
men made a decision about the potential value of the procedure before discussing it with
their partners, or whether the process of inviting partners to participate in the study had
triggered discussion on MMC. Furthermore, women’s positive endorsement of MMC
appeared to positively influence readiness to undergo MMC among men who enrolled with
their partners. Therefore, results of this study support initiatives to include both partners in
programs to enhance the uptake of MMC.
As in other studies of hypothetical acceptability, this study was limited by self-report
regarding readiness to undergo MMC. Behavioral intentions do not necessarily predict
behavior [33–34], although increased readiness and the stages of change framework have
been predictive of a range of future behavior changes [29, 35]. Longitudinal assessment of
MMC uptake is needed to conclude whether reported readiness to undergo MMC resulted in
MMC in this population. Additionally, this study recruited men undergoing VCT, which
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may represent a subset of Zambian men who are more conscious of positive health
behaviors.
This study’s outcomes support recent reports that have stressed the importance of targeting
positive components of MMC and positive responses by female partners to their partners’
MMC, in addition to clarifying points of confusion regarding the process and protection
afforded by MMC [36]. Results are similar to previous studies that identified confusion
regarding MMC and HIV risk reduction, although in this study only 10% of both men and
women incorrectly predicted the impact of MMC on HIV risk. Public health initiatives
should continue to clarify the limits of risk reduction associated with MMC, as well as risk
associated with early resumption of sex in the immediate post-MMC period [18, 37].
In conclusion, earlier studies concluded that MMC was an acceptable HIV risk reduction
strategy [22, 38], but failed to examine factors related to readiness to undergo the procedure.
This study examined the factors influencing men’s readiness to undergo MMC, including
the opinions of their partners. Men’s readiness was influenced by discussing MMC with
their partner, their own belief in the ability of MMC to reduce the risk of HIV, and the
cultural acceptability of MMC. In addition, among those who enrolled with their partners,
women’s endorsement for male circumcision positively influenced men’s readiness to
undergo MMC. Results support programs to increase MMC cultural acceptability and
awareness of risk reduction, as well as more active involvement of partners in programs to
increase the uptake of medical male circumcision.
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Table II
Knowledge and attitudes about MMC and readiness to undergo MMC among 354 men in Lusaka, Zambia
b (se) Wald χ2 OR (95% CI)
Intercept −3.51 (.29)
Intercept −1.08 (.22)
MMC Knowledge (Discussed undergoing MMC with partner) 0.03 (.06) 0.32 1.03 (0.92, 1.16)
MMC Knowledge (Did not discuss undergoing MMC with partner) 0.30 (.08) 14.43 1.35 (1.16, 1.58)
Discussion of undergoing MMC with partner 1.37 (.24) 33.38 3.94 (2.47, 6.27)
Cultural acceptability 0.73 (.23) 10.06 2.08 (1.32, 3.28)
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Table III
Knowledge, attitudes, and preferences regarding MMC and men’s readiness to undergo MMC among 273 men
and female partners in Lusaka, Zambia
b (se) Wald χ2 OR (95% CI)
Intercept −4.54 (.67)
Intercept −2.33 (.62)
Man’s discussion of undergoing MMC with partner 1.25(0.27) 21.79 3.50(2.07, 5.93)
Man’s endorsement of MMC as a prevention strategy 0.14(.05) 7.30 1.16 (1.04, 1.28)
Man’s perception of cultural acceptability 0.69 (.26) 6.97 2.00 (1.20, 3.35)
Woman’s endorsement of MMC 0.12 (.06) 4.10 1.13 (1.00, 1.28)
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